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This paper presents results derived from a study investigating the rotor wake-OGV 
interaction source of fan broadband noise. A cascade model is used to perform two 
parametric studies. The first varies simple aerodynamic and geometric parameters of the 
wake and cascade. Results of this first study are used to derive correlation equations that 
allow the prediction of broadband noise levels for variation of these parameters. The second 
parametric study considers the variation of fan design parameters at different flight 
conditions; approach, cutback and sideline. Each of these parameters is varied 
independently while maintaining constant thrust. Results are shown describing the effect on 
fan broadband noise of variation in pressure ratio, with the results being analyzed by 
consideration of the variation in wake parameters. Modeled and rig measured spectra are 
compared. The correlation equations derived during the first parametric study are used to 
predict the variation in broadband noise for variation in design parameters 
Nomenclature 
a    - Speed of sound 
B     - Number of Blades 
c    - Aerofoil chord 
dB    - Decibel 
EO    - Engine Order 
fc    - Critical frequency (Hz) 
i    - Incidence angle of flow onto rotor leading edge 
K    - ω/W 
k    - Gust wave number, turbulent kinetic energy 
k1    - Chordwise acoustic wave number 
k2    - Gapwise acoustic wave number 
Lmax   - Maximum integer of acoustic mode number l 
Lmin   - Minimum integer of acoustic mode number l 
l    - Acoustic wavenumber is chordwise direction 
M    - Mach number 
M1    - Axial Mach number component - Mcosθ 
M2    - Gapwise Mach number component - Msinθ 
m&     - Mass flow, SI 
PWL   - Sound Power Level 
Ql    - Non-dimensional modal power response function 
rR    - Cascade response function 
r    - Scattering index 
s    - Interblade spacing 
s/c    - Space chord ratio 
T    - Fan stage thrust 
t    - Time 
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